Development and clinical study of submicronic-atropine sulphate respiratory fluid as a novel organophosphorous poisoning antidote.
Increased use of organophosphate insecticides (OPI) and possibility of terror groups using stocks of nerve agents underscore the need to develop effective and safe antidotes. While intramuscular administration of antidotes like atropine sulphate (AS) has certain lacunae, intravenous route may not be always feasible in emergency field conditions. Objective was (a) to develop a novel inhalable submicronic-AS respiratory fluid as potential antidote for OPI poisoning, (b) in-vitro and in-vivo evaluation in terms of respiratory fraction, and (c) clinical study to assess drug bioavailability in blood and atropinization pattern post-inhalation. Formulation was optimized on the basis of particle size of aerosolized droplets and in-vitro nebulization rate. Anderson cascade impaction (ACI) studies were carried out to validate the advantage of test formulation in terms of respirable fraction. Six healthy volunteers were inhaled the test formulation and blood bioavailability and atropinization were noted serially. Gamma scintigraphy was used to quantify total and regional lung deposition of nebulized AS in-vivo. The formulation was optimized using 30% ethanol-saline with particle size in the range of 350-500 nm. In-vitro ACI data showed high respirable fraction (82.6 ± 3.1%) for the test formulation. In-vivo scintigraphy suggested whole lung deposition of 80.2 ± 6.8% of the total inhaled dose. Early blood bioavailability and atropinization pattern confirmed that therapeutic concentration of the drug in blood was reached within 5 min. 3% submicronic-AS respiratory fluid might be used as potential prophylactic/therapeutic option against OPI poisoning with several advantages over intramuscular injection, including early blood bioavailability and atropinization.